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Extraction, properties of extracting solvents 18 

Extraction, solvent choice 18 

FAB, see Fast atom bombardment mass spectra 

Factor VIII:C 460 

Fast Blue salt B 276 

Fast LC system 65 

Fast Violet Salt B 516 

Fast atom bombardment 202-204, 207, 209-214 

Fast atom bombardment mass spectra 567 

Fatty acid esters 489, 491 

Fatty acids 175, 207-209, 228, 229, 231, 287, 329, 
335, 489, 493, 494, 511 

Fatty acids, derivatives 207-209 

Fellgett’s advantage 112 

Fenbendazole 269 

Fenoldopam 353 

Ferredoxin 457 

Ferricsocin 450, 453 

Field alternation agar gel electrophoresis 615-639 

Field alternation electrophoresis systems, compari- 
son 629-630 

Field inversion gel electrophoresis 623-625 

Filter densitometer 550 

Flame ionization detection in TLC 560-561 

Flavoproteins 445, 459, 461 

Flexible automation 41, 43, 77 

Flow cell 146 

Fluerlapine 212 

Flunixin 212 

Fluorenylmethanol 286 

9-Fluorenylmethyl chloroformate 286 

Fluorescamine 276, 279, 326, 549 

Fluorescein isothiocyanate as derivatizing reagent 
594 

Fluorescence calibration 547 

Fluorescence densitometry 547 
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Fluorescence detection 276, 277, 519, 550 

Fluorescence emission 543 

Fluorescence emission response ratio 564 

Fluorescence enhancement 548 

Fluorescence flux 543 

Fluorescence intensity 543 

Fluorescence intensity in TLC 543 

Fluorescence processes, non-linear 550 

Fluorescence quenching 547, 548 

Fluorescence response 547 

Fluorescence spectra 562 

Fluphenazine 212 

Flying spot densitometer 546 

Formaldehyde 330, 527 

Formaldemethone 527 

Formic acid 311, 330 

(N-Formyl-L-valylamino) propylsilica 
phase 178 

Fourier transform infrared spectrometry, coupling 
to gas chromatography 109-136 

Free fatty acids 549 

Front cutting in column switching 33 

Frontal analysis 437 

Frontal gel chromatography 403-406, 409 

Frontal techniques 398-399 

Fructose 1,6-bisphosphate in mobile phase 392 

Fructose 265 

Fuchsin-uranyl acetate 500 

Fucose 597 

Fused peaks 544 

Galabiosylceramide 506 

Galactose 597 

B-Galactosidase 455, 460 

Galacturonic acid 597 

Ganglioside mapping 502 

Gangliosides 497, 501-506 

-, detection 506 

-, nomenclature 501-502 

Gas chromatography, automation 99 

Gas chromatography-Fourier transform infrared 
spectrometry 109-136 

-, theory 111-122 

Gas chromatography-Fourier transform infrared 
spectroscopy, absorbance spectra 121 

-, applications 122-131 

-, automated searching 120 

-, biomedical purposes 127-131 

-, chromatogram reconstruction 118-119 

-, cigarette smoke 122 

-, complex mixtures 117, 123 

-, drugs 127, 128 

-, essential oils 123 

-, identification 119-122 

-, instrumentation 113-122 

-, MS coupling 132-133 


stationary 


-, matrix effects 128 

-, matrix isolation 131 

-, metabolite studies 128-129 

-, narcotics 130 

-, perfumes 116 

-, phosphorus compounds 122 

-, plastics 122 

-, software 115-118 

-, toxic compounds 125 

-, toxicological applications 129-131 

Gas flow proportional counters 139, 145 

GC-MS coupling 206, 208, 209 

Geiger-Mu*deller counters 139 

Gel chromatographic techniques, theory 403-410 

Gel electrophoresis 587 

Gel permeation chromatography, see Size exclusion 
chromato 

graphy 

Genome maps 636 

Gensenosides 572 

Gentamycin 212 

Gestogens 515 

GF-250 458, 460 

GF-250XL 458, 460 

GF-450XL 458, 460 

Gilson-AASP 42 

Globotriaosylceramide 506 

y-Globulin 338, 456 

Glucono-d-lactone 6-phosphate 357 

Glucose 209, 265, 330, 335, 357, 597 

Glucose dehydrogenase 282 

Glucose-6-phosphate 357 

Glucose-6-phosphate dehydrogenase 356, 446 

Glucuronic acids 281, 283, 335, 597 

Glucuronidase 282 

8-Glucuronidase 281, 352, 353, 515 

Glucuronides 210, 216, 282 

Glutathione 263, 276 

Glutathione S-transferase 394 

Glutathione disulphide 263 

Glycerides 175, 488 

Glycerol 282, 501, 548 

Glycerol dehydrogenase 282 

Glycerol trinitrate 340 

Glycochenodeoxycholic acid 350 

Glycodeoxycholic acid 350 

Glycogen impregnation 396 

Glycolic acid 311 

Glycoproteins as ligands 386 

Glycosaminoglycans 9 

Glycosidase 282 

Glycosides 282 

Glycosphingolipids, oligosaccharides 507 

Glycoursodeoxycholic acid 350 

Glycylglycine 276 





Gram-Schmidt reconstruction 118 

Growth factors 450 

Growth hormone 443, 444 

Guaiphenesin 601 

Guanidines 276 

Guanidinium hydrochloride 455 

Guanine 478, 479 

Guanosine monophosphate as ligand 385 

Haemoglobin 334, 405 — 

Hardware of robotic systems 87 

HCAA-7610 462 

Heart cutting in column switching 33, 35 

Heating blocks 368 

Height equivalent to a theoretical plate 482, 589 

Heptanoic acid 310 

Heptaporphyrin 577 

Heptaporphyrin I 508, 510, 511 

Heptylamine 303 

Herbicides 175, 178 

Heroin 212, 525 

HETP, see Height equivalent to a theoretical plate 

Hexadecane 142 

n-Hexane 18 

Hexanesulphonate 303, 306, 309 

Hexanol 310 

Hexaporphyrin 577 

Hexaporphyrin I 508, 510, 511 

Hexokinase 356, 357 

Hexosamines 278 

Hexylamine 306 

HIC, see Hydrophobic interaction chromatography 

High-performance affinity chromatography 47 

High-performance liquid chromatography-radioim- 
munoassay 223-250 

Hippuric acid 526, 527 

Homovanillic acid 521 

Hormones 264 

Hormones as ligands 386 

Horseradish peroxidase 424 

HPLC-enzyme immunoassay 243-247 

HPLC-radioimmunoassay, applications 243 

-, arachidonic acid metabolites 226 

-, comparison with MS 227 

-, detection limits 242-243 

-, eicosanoids 230 

-, errors 237-239 

-, fatty acids 228, 229, 231 

-, leukotrienes 229, 238, 240 

-, lipids 228 

-, phospholipids 229 

-, prostaglandins 228, 231, 233, 236, 237, 239 

-, sample preparation 228-230 

-, thromboxanes 232, 238-240 

HPSEC TSK 5000 PW 460 

Human factor III c 458 


Hummel-Dreyer technique 408-411 
Hybrid automated systems 77 

Hybrid sample preparation systems 69 
Hydrocarbons 146, 176 
Hydroeicosatetraenoic acids 208 
Hydrogen bonding 28 

Hydrolysis 7 

Hydrophobic interaction chromatography 442 
Hydrophobic interaction phase 450 
a-Hydroxy acids 571 
3a-Hydroxyandrost-Sa-ane-17-one 145 
178-Hydroxyandrost-Sa-ane-3-one (5) 145 
38-Hydroxyandrost-5-ene-17-one 145 
178-Hydroxyandrost-4-ene-17-one 145 
Hydroxyatrazine 273 
p-Hydroxybenzaldehyde 164 
p-Hydroxybenzaldehyde-sulphuric acid 518 
6-Hydroxybetamethasone 215 
Hydroxycerebrosides 578 
38-Hydroxycholest-5-ene 145 
18-Hydroxycortisol 206 
6-BHydroxycortisol 514 
2-Hydroxy-3,5-dichlorosulphonate 501 
12-Hydroxyeicosatetraenoic acid 513 
Hydroxyeicosatetraenoic acids 225, 229, 230, 238 
5-Hydroxyindol-3-ylacetic acid 521 
Hydroxylamine in mobile phase 392 
6-Hydroxynaphthalene-2-sulphonate 308 
p-Hydroxyphenylacetaldoxime 164 
p-Hydroxyphenylacetonitrile 164 
y-Hydroxyphenylbutazone 316 
p-Hydroxyphenylpyruvic acid 164 
p-Hydroxyphenylpyruvic acid oxime 164 
17a-Hydroxypregn-4-ene-3,20-dione 145 
38-Hydroxypregn-5-ene-20-one 145 
8-Hydroxyquinoline 331 
38,178-Hydroxysteroid dehydrogenase 282 
3a-Hydroxysteroid dehydrogenase 281, 282, 349 
38-Hydroxysteroid dehydrogenase 281, 282, 351 
38-Hydroxysteroid oxidase 484, 517 
3-Hydroxysteroid sulphates 282 
38-Hydroxysteroid sulphates 282 
A°8-Hydroxysteroid sulphates 351 
38,178-Hydroxysteroids 517 
3a-Hydroxysteroids 281, 351, 517 
38-Hydroxysteroids 281, 351 
A°38-Hydroxysteroids 351 
Hydroxysulfatides 578 

N-Hydroxytyrosine 164 

Hypoxanthine 281-283, 478, 479, 520, 521 
Iatrobeads 6RS-8060 503 

Ibuprofen 212 

Ideal model of chromatography 440 
Identification in TLC 562 

IgG 397, 424, 425 
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IgG 397, 424, 425 

IgM 425 

Illicit drugs 572 

Image enhancement in TLC 559 

IMER, see Immobilized enzyme reactors; Post-col- 
umn reactors, immobilized enzyme 

Imipramine 574, 575 

Immobilization of enzyme 347 

Immobilized enzyme reactors 345-359 

-, mediators 349 

-, set up 350, 352, 354, 356 

Immobilized reagents 70 

Immunoaffinity chromatography 387, 459 

Immunoelectrophoresis 396, 397 

Immunoextraction 48 

Immunoglobins 448, 458 

Immunoglobulin G 396 

Immunoglobulins 445, 455, 460, 599 

Indole acids 203 

Indol-3-ylacetic acid 521 

Indomethacin 266 

Information managament systems 41 

Infrared spectra recording in TLC 564 

Infrared spectra recording, disadvantages 565 

Infrared spectroscopy 564-566 

Infrared spectroscopy, detection limits in TLC 565 

Initial rate of enzymatic reactions 370-372 

Inosine 520 

Inosine monophosphate 366 

Insecticides 175, 178 

Insulin 204, 443, 450, 452 

Insulin, fragments 204 

Insulin-Affi-Gel 10 387 

Insulin-like growth factor 452 

Insulin-like growth factor I-Affi-Gel 10 387 

Intensity of the transmitted light 543 

Interactions between dissimilar macromolecules 
405-407 

Interleukin I 453 

Internal-surface reversed-phase HPLC 38 

Intrinsic association constant 402, 413, 414, 424, 425 

Intrinsic binding constants 400-401 

Ion exchange, mechanisms 443 

Ion exchangers, silica based 443 

lon-pairing reagents 20 

Ionization chamber 139 

a-Ionone 124 

B-Ionone 124 

Iridoid glycosides 572 

Isoelectric focussing 395, 587 

Isoelectric point 605 

Isoluminol 332, 333 

Isoluminolisothiocyanate 335 

Isomerase 456 


1-(Isopropylamino)-3-[4-(2-hydroxyethyl) phenoxy] 
-2-propanol 571 

4-Isopropylantipyrine 601 

Isosorbide dinitrate 340 

Isotachophoresis 587 

Isotachophoresis, capillary, fraction collection 596 

Joule heating 589 

Kanamycin 212 

3-Keto bile acids 349 

6-Ketoprostaglandin Fla 161 

6-Ketoprostaglandin F1 513 

15-Ketoprostaglandin F2 512 

Ketosteroids 276 

17-Ketosteroids 517 

Kubelka-Munk model 541-544, 546, 547 

Labetalol 212, 215 

Laboratory automation 41, 59-83, 85-108 

Laboratory robots 60, 79 

Laboratory unit operations 61, 62 

B-Lactam antibiotics 276 

B-Lactamase inhibitors 266 

Lactate dehydrogenase 392, 401, 447, 454, 456-461 

Lactic acid 311 

B-Lactoglobulin 405, 452, 607 

Lactosamine 502 

Lactose 265, 330 

Ladders 634; see also Lambda phage oligomers 

Lambda phage 616 

Lambda phage oligomers 624, 634 

Lambda virons 634 

Laminin as ligand 386 

Laser using detectors in TLC 550 

Lauric acid 335 

LC-MS coupling 189-221 

-, applications 201-216 

-, ionization modes 192 

LC-MS interfaces, atmospheric pressure ionization 
195-197, 201, 202, 204-207, 209, 211-215 

-, characteristics 200 

-, chemical ionization 204 

-, comparison 200, 208 

-, continuous-flow fast atom bombardment 199 

-, direct liquid introduction 193-194, 201, 204, 207, 
209-216 

-, electrospray, see LC-MS interfaces, atmospheric 
pressure ionization 

-, history 192 

-, monodisperse aerosol generation 197-198, 201 

-, moving belt 192-193, 201, 205, 209, 211-213 

-, open tubular liquid chromatography 198-199, 207 

-, requirements 191 

-, thermospray 194, 202-216 

Lecithin 495, 499 

Lecithin/sphingomyelin ratio 495, 499, 500 

Lectin bioaffinity chromatography 386 





Lectins as ligands 385, 414 

Leu-enkephalin 204 

Leukotrienes 229, 238, 240 

LiChrosorb 453 

LiChrosorb Diol 458, 460 

Ligand binding 407-412, 415 

Ligand binding constant 418 

Ligand binding, theory 416-419 

Ligand multivalency 402-403 

Ligands forming covalent bonds 387 

Light flux absorbed in TLC 543 

Linear correlation 546 

Linear regression 546 

Linear slit scanning 552, 553 

Linoleic acid 335 

Linolenic acid 335 

Lipid classes 488-491; see also Individual lipid ca- 
tegories 

Lipids 207-209, 228, 488-494, 577, 578 

-, non-polar 491-494 

-, slightly polar 491-494 

Lipoprotein lipase as ligand 386 

Lipoproteins 446, 455, 490 

Lipoxidase 446, 454, 456, 457 

Lipoxygenase 513 

Liquid handling procedures 9-11 

-, accuracy 63 

-, automated 63 

Liquid samples, handling 92-93 

Liquid scintillation counting 559 

Liquid surface ionization mass spectrometry 567, 
568 

Liquid-liquid extraction 17-21, 50, 67 

Liquid-liquid extraction of a solid support 21 

Liquid-liquid extraction, automated 67-68 

Liquid-liquid extraction, practical aspects 19 

Liquid-solid extraction 21-32, 51; see also Solid- 
phase extraction 

Lithocholic acid 517-519 

Loxapine 573 

LSD 212, 215 

Lucigenin 279, 280, 283, 335-336 

Luminol 279, 280, 331-335 

Luminol as a label 334-335 

Luteinizing hormone 444 

Lyophilization 39-40, 50 

Lysergic acid 130, 131 

Lysergic acid diethyl amide 131 

Lysergic acid methyl propylamide 131 

Lysophosphatidylethanolamine 578 

Lysozyme 446, 452, 456, 457, 460, 607 

Lysozyme as ligand 401 

Lyxose 597 

MA7C WCX 445 

MA7P WAX 445 


Machine-readable identification 63 

Macrolide antibiotics 572 

Macromolecules, splitting 9 

Malate dehydrogenase 392, 457 

Maltoheptaose 210 

Mannose 265 

Margaric acid 335 

Markov chains 542 

Mass spectrometry in TLC 566-568 

Mass transfer kinetics 441 

Master laboratory station 91 

MasterLab system 65, 79 

MasterLab language 89 

MasterLab robot 88, 89, 94 

Meander scanning 552 

Mebeverine hydrochloride 572 

2-Mercaptoethanesulphonate 277 

2-Mercaptoethanol 286 

3-Mercaptopropionic acid 285 

6-Mercaptopurine 264 

Mesoporphyrin 577 

Mesoporphyrin [X 508, 510, 511 

Mestranol 570 

Metamphetamine 526 

Methadone 176, 273 

Methamphetamine 130, 573 

Methanol 15, 169, 302, 314 

Methaqualone 572 

Methods of scanning thin-layer chromatograms 552 

Methotrexate 269 

Methoxime-trimethylsilyl ether 206 

2-Methoxy-2,4-diphenyl-3(2H)-furanone 278 

4-(2-Methoxyethyl) phenol 571 

Methylamine 284 

Methylamphetamine 525, 526 

N-Methylcarbamates 284 

Methyl farnesoate 149 

Methyl-a-D-glucoside 416 

1-O-Methyl glycosides 209 

Methyl green 570 

Methylhistidine 524 

Methyl isobutyl ketone 310 

Methylmalonic acid 521 

1-Methylnaphthalene 126 

2-Methylnaphthalene 126 

Methylphenidate 526, 573 

2-Methyl-1-propanol 302 

N-Methylpyridinium-2-aldoxime in mobile phase 
387 

Methyl sulphate 309 

Metoclopramides 212 

Metoprolol 178 

Micellar eletrokinetric chromatography 587 

Micellar liquid chromatography 47 

Micellar transfer catalysis 287 





654 


Micelle retention time 601 

Micelles in supercritical fluid extraction 47 

Michaelis-Menten function 545 

Micro Pak TSK 3000 SW 460 

Microwave irradiation 49 

Microwave processing 49 

Millilab 42 

Millilab system 65, 68, 79, 81 

Mixed-bed packings 445 

Mixing 19 

Mixing techniques, automated 64, 65 

Mixing techniques, comparison 65 

Mixing with robots 93-94 

MLC, see Micellar liquid chromatography 

Mobility, electrophoretic 590 

Modification of procedures for robots 101 

Modifications of enzymatic reaction conditions for 
HPLC 366 

Molar conductivity 590 

Molecular cleavage 8-9 

Molecular cleavage by enzymes 8 

Molecular cleavage, non-specific 8 

Molecular shape 616 

Molecular size 616 

Molybdenum blue 500 

Mono-Q HR 447 

Mono-Q HR 10/10 445 

Mono-Q HR 5/5 445, 447 

Mono-Q-anion exchanger 444 

Monoacetylmorphine 525 

Monoclonal antibodies 424, 425, 443, 445, 456, 462 

Monodisperse aerosol generating interface 201, 214 

Monogalactosyldiacylglycerol 578 

Monogangliosides 501, 503 

Monoglycerides 489, 491, 494 

Monosaccharides 598 

Morphine 338, 339, 525 

MS-MS data 211 

MSSMET system 521 

Multilayer chromatography 482 

Multiple spotting 544 

Muramic acid 264 

MUSIC system 81 

Mutagens 203 

Muzolimine 575 

Mycotoxins 175 

Myoglobin 334, 452 

Myristic acid 335 

NAD 281 

NADP reductase 457 

NADPH 357 

Nafazatrom 574, 576 

Naphthalene-2,3-dicarboxyaldehyde 277 

Naphthalene-2-sulphonate 308, 310, 311 

Naphthol blue black 500 


1,2-Naphthoquinone-4-sulphonic acid 500 

Naphthoresorcinol 522 

Naphthylmethyiltributylammonium 311 

Naphthylpiazselenole 548, 549 

Naproxen 601 

Narcotics 130 

Nargenicin 212 

Neomycin 212 

Neurophysin 422 

Neurotensin 600 

Neutral lipids 578 

Nicardipine 212 

Nicotinamide 312 

Nicotinamide adenine dinucleotide 519 

Nicotinamide adenine dinucleotide as ligand 384, 
401 

Nicotinamide adenine dinucleotide in mobile phase 
392 

Nicotinamide adenine dinucleotide phosphate 356, 
519 

Nicotinamide adenine dinucleotide phosphate as li- 
gand 384 

Nicotinic acid esters 572 

Ninhydrin 276 

Nitric acid 500 

2-Nitrofluorene metabolites 210 

2-Nitro-5-thiosulphobenzoate 276 

Nitrous oxide 169 

Nodusmicin 212 

Non-covalent interactions 390 

Non-hydroxycerebrosides 578 

Non-hydroxysulphatides 578 

Non-ideal model of chromatography 440 

Non-polar interactions 28 

Non-specific binding 48 

Non-specific binding in bioaffinity chromatography 
391 

Non-specific elution in bioaffinity chromatography 
392-393 

Nonylamine 309 

Noradrenaline 354 

Norepinephrine 277 

Norethindrone 570 

Norethindrone acetate 570 

Norethynodrel 570 

Norgestrel 570 

Northern blot 395 

Nortriptyline 162, 163, 574, 575 

Noscapine 601 

Nucleic acids 393-395 

Nucleic acids, derivations 519-521 

Nucleoside diphosphate kinase 461 

Nucleosides 204-205 

Nucleosides, modified 205 

Nucleosil 453 





Nucleotides 204-205 

Nucleotides and nucleosides 175 

Octanesulphonate 303, 306, 309, 310 

Octyl sulphate 309 

Octylamine 309 

Oestradiol 478, 479 

Oestriol 478, 479 

Oestrogens 351-352 

Oestrone 478, 479 

Oleic acid 335 

Oligosaccharides 175 210, 501, 523 

Open tubular liquid chromatography 212, 214 

Opiates 572 

Optical geometry in densitometers 551 

Optical spectroscopy in TLC 562 

Optimization of enzymatic reactions 369-373 

Optimization, Simplex method 440 

Optimizing sample absorption wavelengths 550 

Organic acids, urinary 521-522 

Organic modifiers 449 

Organomercurial-agarose 387 

Organophosphorus compounds as ligands 387 

Orthogonal field alternation gel electrophoresis 
619-621 

Osmotic shrinkage 405 

Ouabain 326, 331 

Ovalbumin 399, 444, 456 

Overpressured thin-layer chromatography, see Pla- 
nar chromatography, forced flow systems 

N-Oxides 216 

3-Oxosteroids 517 

3,17-Oxosteroids 517 

Oxprenolol 178 

Oxyphenbutazone 316 

Oxytetracycline 212 

Oxytocin 600 

Packed column electroosmotic chromatography 587 

Palmitic acid 335, 491 

Palmitoleic acid 335 

Pamatolol 544 

Pancuronium 273 

Papain 48, 387 

Paracetamol 263 

Paraffin 548 

Parallel batch sample processing 72, 73 

Parallel-column systems 267 

Parallel system 65 

Paraquat 129, 424, 425 

Parathyroid hormone 450 

Parathyroid hormone antagonist 452 

Partition coefficient 601 

PCRS 520 system 81 

P/E C18 453 

Peak-area measurements 544 

Peak-height measurements 544 


Penicillamine 274 

Penicillins 212, 268 

Pentaerythritol tetranitrate 340 

Pentane 169 

Pentanesulphonate 303, 309 

1-Pentanol 307, 310 

Pentaporphyrin 577 

Pentaporphyrin I 508, 510, 511 

Pentazocine 212 

Pentobarbital 130 

Pepsin 9, 49, 607 

Peptide mapping 443 

Peptides 201-204, 289, 300, 311, 431-469, 481, 571, 
586, 598, 600, 607 

Perchloric acid 15 

Perfluoropropyl silica 449 

Performance of robotic systems 102-104 

Perfumes 116 

Periodic acid Schiff stain 500 

Peripheral scanning 552 

Peroxidase 507 

Peroxide-4-chloro-1-naphthol 507 

Peroxyoxalate 278, 279, 281, 285, 327-329 

Perphenazine 573 

Pesticides 175, 178 

Phase separator, sandwich type 260 

Phase separator, wetting type 259 

Phase-system switching 180 

Phenacetin 212, 601 

Phenanthrenequinone 276 

1,10-Phenanthroline 338, 339 

Phencyclidine 273 

1-Phenethyl-2-picolinium 308, 309, 311 

Phenmetrazine 526, 573 

Phenobarbital 176, 574 

Phenolic glycosides 352 

Phenolphthalein glucuronide 352 

Phenothiazines 212, 263, 264, 269 

(+)-2-Phenoxypropionic acid 313 

Phentermine 130 

Phenyl-agarose 392 

Phenylalanine 304 

Phenyl boronic esters 20 

Phenylbutazone 212, 316 

Phenylephrine 212 

Phenylpropanolamine 276 

Phenytoin 574 

Phosphatidic acid 578 

Phosphatidylcholine 208, 498, 578 

Phosphatidylcholine hydroperoxide 333 

Phosphatidylethanolamine 497, 498 

Phosphatidylglycerol 495, 498, 501, 578 

Phosphatidylinositol 497, 578 

Phosphatidylserine 498, 578 

Phosphoglucose 456 
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Phosphoglucose isomerase 454, 457 

Phosphoglycerides 494 

Phosphoinositides 497, 498 

Phospholipase C 501 

Phospholipid classes 498, 499 

Phospholipids 207, 229, 488-491, 494-501 

Phospholipids, detection 500, 501 

Phosphomolybdic acid 492 

Phosphoric acid 522 

Phosphorus compounds 122 

Photoacoustic spectroscopy 565 

Photothermal deflection densitometers 561 

o-Phthaldialdehyde 276, 277, 279, 284-287 

Pindolol 178 

a-Pinene 124 

Pirkle-type stationary phases 178 

Planar chromatography 471-538 

-, alkyl bonded silicas 476 

-, application to exogenous compounds 525-527 

-, applications 488-525 

-, centrifugal force 482 

-, combination with enzymic reactions 483-484 

-, comparison with liquid column chromatography 
486-488 

-, complexing stationary phases 479 

-, detection 483-484 

-, development 482 

-, efficiency 482 

-, flame ionization detection 484 

-, forced flow systems 482, 483, 491, 516, 523 

-, forensic applications 526 

-, gradients 483 

-, identification 483-484 

-, ion exchangers 477, 479 

-, ion pairing 477, 479 

-, optimization 485-486 

-, polar bonded silicas 477 

-, polar sorbents 475-476 

-, quantitation 484-485 

-, sample application 481-482 

-, sample preparation 481, 495 

-, separation of enantiomers 479-481 

-, Stationary phases 474-481 

-, thermoionic detection 484 

-, toxicological screening 525 

-, trends 485-486 

-, two-dimensional 496, 497 

Planar chromatography-infrared spectrometry 484 

Planar chromatography-mass spectrometry 484 

Plant hormones 452, 459 

Plasmalogen 578 

Plasma membrane proteins 445 

Plastics 122 

Polar interactions 28 

Polyamide 476 


Polyamines 276 

Polyaromatics 284 

Polycyclic aromatic hydrocarbons 549, 563 
Polycyclic hydrocarbons 128 
Polydeoxyadenylic acids 587, 607 
Poly(ethylene glycol) 312 
Poly(isobutyl methacrylate) 507 
Polymers, synthetic 122 
Polynuclear aromatics 210 

Pore size in bioaffinity matrices 388 
Porphyrin precursors 575 
Porphyrins 508-510, 575, 577 

-, detection 510 

-, profiles 509 

Post-column derivatization, automated 70, 81 
-, chemical 262 

-, ion-pairing 262 

-, ligand-exchange 262 
Post-column reactions 253-254 

-, chemiluminescence 262, 278-280 
-, chemiluminescence, limits 279 

-, complexation 274 

-, complexation, limits 275 

-, derivatization 275 

-, derivatization, applications 276 

-, derivatization, limits 276-278 

-, electrochemical 262-266 

-, electrochemical, applications 264 
-, electrochemical, fluorescence 265 
-, electrochemical, limits 264, 265 

-, enantiomer separation 275 

-, halogen generation 263 

-, hydrolytic 262, 266-268 

-, hydrolytic, applications 266 

-, hydrolytic, limits 266 

-, immobilized enzyme, limits 282 

-, lon-pairing 272-274 

-, ion-pairing, applications 273 

-, ion-pairing, limits 273 

-, ligand-exchange 274-275 

-, ligand-exchange, limits 275 

-, micellar-enhanced 262, 268-269 
-, photochemical 262, 269-271 

-, photochemical, applications 269 
-, photochemical, limits 269, 270 

-, physical interaction 262, 271 

-, solid-phase 262 

-, thermo-initiated 262, 271 
Post-column reactors 251-298 

-, aminated 268 

-, applications 261-284 

-, applications, environmental analysis 284 
-, automation 274 

-, biodetermination 271 

-, categorization 254-261 





-, derivatization 283 

-, detection principles 262 

-, hollow-fibre 261, 267, 268 

-, immobilized enzyme 280-284 

-, immobilized enzyme, applications 282 

-, immobilized enzyme, limits 281 

-, immobilized enzyme, principles 281 

-, ion-pair extraction 273 

-, ion-pairing 274 

-, open-tubular 254-256 

-, open-tubular, theory 255 

-, packed-bed 256, 257 

-, peak broadening 255, 258 

-, phase separation 259-260 

-, photochemical 270 

-, profiles 272 

-, segmented-stream 257-260 

-, solid-phase 256, 257, 280-284 

-, Sulphonated 268 

-, theory 256-258 

Potassium p-toluidino-2-naphthalene-6-sulphonate 
500 

Practolol 544 

Pre-column derivatization 285-289 

Pre-column derivatization with robots 96 

Pre-column derivatization, automated 70-71 

-, chiral separations 287 

-, limits 286 

-, Set up 286, 287 

Pre-column life 38 

Pre-column performance 38 

Pre-column reactions 285-289 

Precipitation 50 

Precipitation methods 12-17 

Precipitation of bile salts 16 

Precipitation of proteins 12-16 

Precipitation of proteins with acids 13, 15 

Precipitation of proteins with metallic salts 13, 15 

Precipitation of proteins with organic solvents 13, 
15 

Precipitation of proteins, efficiency 13 

Precipitation of proteins, method comparison 14 

Precipitation of urine pigments 16 

Precipitation, automated 69 

Pregnane 351 

Pregnanediol 515 

Pregnane-3a,20CMa-diol 514 

allo-Pregnane-3a,20a-diol 514 

Pregnanediol glucuronate 514 

allo-Pregnanediol glucuronate 514 

Pregnanetriol 515, 516 

Pregn-4-ene-3,20-dione 145 

Pregnenolone 478, 479, 516 

Prep PAK-500 C18 450, 453 

Preparative bioaffinity chromatography 389-393 


Preparative chromatography 431-469 

-, applications 444-447 

-, band broadening 441 

-, biospecific affinity mode 458-462 

-, biospecific affinity mode, applications 460 

-, column size 434, 435, 444-447, 452, 453, 456, 457, 
460-462 

-, comparison of techniques 434, 436 

-, comparison to analytical techniques 434 

-, costs 439, 451 

-, dilution of samples 434 

-, displacement techniques 435 

-, eluate concentration 438 

-, elution mode 444-447, 452, 453, 460-462 

-, flow-rate 444-447, 452, 453, 456, 457, 460-462 

-, flow velocity 434, 441 

-, hydrophobic interaction mode 450-454 

-, hydroxyapatite 462 

-, ion-exchange mode 442-448 

-, mixed bed 448 

-, mobile phase 435, 444-447, 451-454, 456, 457, 460- 
462 

-, non-linear, theory 440 

-, optimization 439-442, 454 

-, particle size 452, 453, 456, 457, 460-462 

-, production rate 434, 442, 448 

-, recovery 435, 444-447, 450, 452, 453, 456, 457, 
460-462 

-, retention 450 

-, retention mechanism 436 

-, reversed-phase mode 448-450 

-, reversed-phase mode, applications 453 

-, reversed-phase mode, mobile phases 450 

-, Salting out 451 

-, sample size 435, 438, 444-447, 452, 453, 456, 457, 
460-462 

-, selectivity 439 

-, separation modes 437-439 

-, size exclusion mode 454-458 

-, size exclusion mode, applications 456, 457 

-, Stationary phase 435, 452, 453, 456, 457, 460-462 

-, theoretical plate height 441 

-, theory 441 

-, throughput 438 

Preparative peptide mapping 443 

Preparative phase chromatography, reversed-phase 
mode, applications 452 

Preparative procedures 382 

Primary enzymatic reactions 365 

Primidone 574 

Procedures for liquid handling 7 

Procion Blue MX-R 459, 461 

Production rate 438 

Progesterone 478, 479, 514, 516 

Prolactin 444 
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PROMIS II system 65, 81 

Propanol 314 

1-Propanol 302 

2-Propanol 169, 302 

Propionalmethone 527 

Propionic acid 301 

Proportional radioactivity counter 560 

Propranolol 178 

Propyl controlled pore glass 349 

Propyl p-hydroxybenzoate 554, 555 

Propyl sulphate 309 

Propy.ene glycol 302 

Prospekt 42 

PROSPEKT system 68 

Prostaglandin Al 513 

Prostaglandin E1 513 

Prostaglandin E2 512 

Prostaglandin E2 513 

Prostaglandin F2a 512 

Prostaglandin F2 513 

Prostaglandins 161, 175, 208, 225, 228, 231, 233, 236, 
237, 239, 329, 510-513 

-, B group 513 

-, E group 513 

-, antisera 235 

-, detection limits 242 

-, enzyme immunoassay 243, 246 

-, recovery 230, 232 

-, validation 241, 242 

Prostanoic acid 512 

Prostanoids 228, 231, 232 

Protein conformers 449 

Protein hydrolysates 285 

Protein polymers 402 

Protein purification, strategy 440 

Protein-DNA complexes 410 

Protein-DNA interactions 410 

Protein-Pak 300SW 458, 460 

Protein-Pak DEAE 5PW 445 

Proteinase inhibitors as ligands 386 

Proteinases as ligands 386 

Proteins 174, 333, 393-396, 431-469, 598, 605, 607 

Proteins, interactions with sorbents 433 

Proteolipids 458 

Protoporphyrin IX 508 

Pseudo-cocaine 130 

Pseudomonic acid 212 

Pulsed field-gradient gel electrophoresis 617-620 

Purification factor 386 

Purine nucleoside phosphorylase 519 

Purines 204-205, 519-521 

Puromycin 212 

Pyrenemaleimide 276, 277 

Pyrimidines 204-205, 519-521 


Pyrogallol 19 


Pyrophosphate 365 

Pyrophosphohydrolase 365 

Quantitation in TLC, automation 555-557 

Quantitation in planar chromatography 539-584 

Quantitation in planar chromatography, theory 541- 
549 

Quantitation of enzymatic reactions 371, 373 

Quantitation of radioactive compounds 559 

Quantitative affinity chromatography 415-425 

Quantitative bioaffinity chromatography, see Ana- 
lytical bioaffinity chromatography 

Quinine 313 

Quinoneimine dye 517 

Racks and dispensers for robots 91 

Radial-Pak C18 453 

Radially compressed cartridges 450 

Radial scanning 552 

Radiation detectors 559 

Radio-gas chromatography 137-165 

-, applications 159-164 

-, biosynthetic applications 163-164 

-, capillary columns 144-146 

-, clinical applications 162-163 

-, column switching 144, 145 

-, combustion tube 139 

-, comparison with other detection techniques 143 

-, decomposition of the effluent 139 

-, detection modes 139 

-, detection sensitivity 158-159 

-, discontinuous methods 147-150 

-, gas flow-rate 142 

-, geometric isomers 149 

-, high temperature 150 

-, isotope effects 150 

-, peak distortion 142 

-, performance 140-144 

-, principles 138-140 

-, resolution 141, 142, 148, 149, 158, 159 

-, system design 139, 140 

-, system design, comparison 141 

Radioactivity detection in GC 139 

Radioactivity detection, background counts 156 

-, comparison of methods 139 

-, counting conditions 154 

-, counting efficiency 143, 144 

-, detection limits 156-158 

-, operating conditions 153-154 

-, performance 155-159 

-, quantitation 156-158 

-, synchronized radioactivity detector 151-159 

-, system design 151-154 

-, trapping methods 139, 147 

Radioimmunoassay, coupling with high-perfor- 
mance liquid chromatography 223-250 

Radioimmunoassay, validation of results 240-242 





Radioisotope imaging systems 559 

Raman spectroscopy 564-566 

Ranitidine 212, 264 

Ranitidine-N-oxide 214 

Rates of association in biospecific chromatography 
381 

Rates of dissociation in biospecific chromatography 
381 

Reaction rate analyser 65 

Recombinant proteins 599 

Reflectance 542, 546 

Reflectance densitometry 544 

Reflected light 541 

Refractive index measurement 561 

Release of analyte 7, 8 

Removal of endogenous compounds 7 

Remoxipride 273, 289 

Reserpine 212, 215 

Resolving power in affinity electrophoresis 397 

Restriction endonucleases 447 

Retention 449, 450 

Reversed-phase chromatography, effect on protein 
denaturation 449 

Rhamnose 597 

Rhodamine 339 

Rhodamine B 331 

Ribonuclease 457 

Ribonuclease A 446, 452 

Ribose 597 

Ribosomal proteins 447, 450 

Ribostamycin 212 

RNA 395 

mRNA 394 

RNA-binding proteins 394 

RNA digests 205 

RNase 456 

Robot controller 98 

Robotics 41, 44, 85-108 

Robots, applications 104 

-, commercially available 87, 88 

-, corrosion 101 

-, definition 87 

-, designing 99-100 

-, evaluation 104 

-, integrating sample preparation 102 

-, interfacing with computers 102 

-, programming 89, 90 

-, programming language 89 

-, quality of data 102-104 

-, repeatability 89 

-, sample throughput 103 

-, validation of data 103 

Rocket electrophoresis 397 

Rotating gel electrophoresis 625-627 

RP-300 453 


Rubeanic acid 516 

Rutin 212 

Saccharides 178 

Salbactam 268 

Salbutamol 575 

Salicylamide 212, 312 

Salicylic acid 266 

Salsolinol 276 

Salting out 20 

Sample flow in serial analysis 101 

Sample identification 62-63 

Sample identification in TLC 561 

Sample injection, automated 97, 98 

Sample preparation 3-58 

Sample preparation by HPLC 33 

-, applications 39 

-, internal-surface reversed-phase 38-39 

-, practice 37 

-, pre-column life 38 

-, pre-column performance 38 

Sample preparation methods, comparison 50 

Sample preparation, automated 43-45, 67-69 

-, automated, reliability 44 

-, automated, throughput 44 

-, automation 92-96 

Sample treatment, post-column 289 

-, pre-column 289 

Sampling 367 

Sampling efficiency 66 

Sampling, automated 64-66 

Saponification 40, 50 

SARD, see Radioactivity detection, synchronized 
radioactivity detector 

Scanning densitometers 546, 550-555, 562 

Scanning densitometry 484, 492, 541-557 

Scatchard analysis 402, 403, 417 

Scintillation counters 139 

SDS micelle surface 602 

Secondary enzymatic reactions 365, 366, 372, 373 

Secondary interactions in bioaffinity chromato- 
graphy 390 

Secoverine 273, 289, 326 

Segmented liquid stream 67 

Selected ion monitoring 205-207, 209, 215 

Selectivity 30 

Selectivity and sensitivity enhancement 7, 11 

Self-absorption 547 

Self-association of solutes 403-405 

Sep-Pak 22 

Sep-Pak C18 238, 450 

Separation of immiscible liquids 67 

Sequential sample processing 72, 73 

Serotonin 203, 354 

Serum albumin 445, 450, 452, 456, 458, 460 

Serum albumin as ligand 395 
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S Fast flow Sepharose 445 

SFC, see Supercritical fluid chromatography 

SFE, see Supercritical fluid extraction 

Sialic acid 278, 501 

Sialidase 506 

Signal-to-noise ratio 554 

Silanol group, pKa 30 

Silica gel 475 

SIMS, see Liquid surface ionization mass spectro- 
metry 

Simulation of light transmission 543 

Single-beam dual-wavelength mode 551 

Single-beam mode 551 

Size exclusion chromatography, peak capacity 455 

SK-3000 SW 460 

Smart arm robot 88 

Sodium naphthalene-2-sulphonate 310 

Sodium taurodeoxycholate 506 

Software of robotic systems 87 

Solid-phase extraction 21-32, 68, 229 

Solid-phase extraction with robots 94-95 

Solid-phase extraction, alternative sorbents 32 

-, applications 32 

-, bonding energies 30 

-, cartridges 22 

-, cartridges conditioning 26, 27 

-, cartridges reuse 32 

-, multiple interactions 29 

-, phase choice 23-25 

-, reduction of silanol activity 31 

-, retention mechanism 28-31 

-, selectivity 30 

-, Silanol activity 30 

-, silanol interaction enhancement 31-32 

Solid-phase immunoassay 423-425 

Solid-phase immunoassay, theory 424 

Solid samples, handling 92-93 

Solute-acceptor interactions 402 

Solvent evaporation with robots 95 

Solvent extraction with robots 93-94 

Solvent polarity 18 

Solvent programming 33 

Solvent segmentation, see Post-column reactors, 
segmented-stream 

Sorbents, enantioselective 480 

Southern blot 395 

Soybean trypsin inhibitor 406, 457 

SP-S5PW 444, 446 

Spacer arm in bioaffinity chromatography 391 

Specialized modules in robotics 90-92 

Specific binding proteins as ligands 385 

Spectinomycin 212 

Spectroscopic selectivity 564 

Spherisorb C18 453 

Spheron-Micro 457 


Spheron-Micro 300 457 
Sphinganine, C18 505 
Sphinganine, C20 505 
Sphingolipids 488, 494 

-, autoradiography 507 

-, detection 506-508 
Sphingomyelin 495, 498, 499, 578 
Sphingosine, C18 505 
Sphingosine, C20 505 
Spiramycin 212 

Spot shape 543 

SPR, see Solid-phase reactor 
Squalene 488 

Stearic acid 491 

Steroid conjugates 206 

Steroid hormones 514-517 
Steroid sulphates 206 

Steroids 145, 175, 178, 205-207, 287, 347-352, 572 
Steroids C18 514 

Steroids C19 514 

Steroids C21 514 

Sterol esters 488, 489 

Sterols 348, 493 

Strychnine 526, 573 

Subtilysin 9 

Subunit-exchange chromatography 421-423 
Subunit-exchange chromatography, theory 422 
Succinyladenosine 521 
Succinylaminoimidazole carbozamide riboside 521 
Sulfadimethoxine 212 
Sulfadizine 212 

Sulfamethazine 212 
Sulfisoxazole 212 
Sulphamethoxypyridazine 407 
Sulphates 216, 284 
Sulphonamides 572 

Sulphonates 284, 303, 311 
Sulphoxides 216 

Sulphur hexafluoride 169 
Sulphuric acid 500 

Sulpyrin 601 

Superclean 22 

Supercritical fluid chromatography 132, 167-188 
-, applications 174-182 

-, capillary 173 

-, combination with FTIR 174 

-, density programmed 171 

-, detection 182-183 

-, fluid density 171 

-, instrumentation 169 

-, ion pairing 179 

-, mobile phases 169 

-, mobile phase polarity 170 

-, MS coupling 181, 183-184 

-, packed columns 173, 177-182 





-, selectivity 179 

-, separation of enantiomers 177, 178 

-, solubility parameter 170 

-, temperature programmed 171 

Supercritical fluid extraction 46, 180 

Supercritical fluid extraction, solvent density 46 

Superoxide dismutase 446 

Suprofen 160 

Surfactants as ion-pairing agents 47 

SynChropak AX-300 446 

SynChropak C18 453 

SynChroprep AX-200 444, 445 

SynChroprep CM300 446 

SynChroprep-Q-300 448 

SynChroprep-S-300 448 

Synchroprep propyl 456 

System control, automated 74-76 

-, configurations in automated procedures 75 

System peaks 301-304 

-, direction 304 

Tamoxifen 212 

Tartrate 311 

Taurine conjugates 216 

Taurochenodeoxycholic acid 350 

Taurocholic acid 350 

Taurodeoxycholic acid 350 

Tauroursodeoxycholic acid 350 

Terbutaline 212, 215 

Termination of the enzymatic reaction 368 

y-Terpinene 123 

a-Terpinene 123, 124 

Testosterone 478, 479, 514, 517 

Tetraacetyltylosine 212 

Tetrabutylammonium 309, 311 

Tetrabutylammonium bromide 287 

Tetracycline 212 

Tetradecylammonium bromide 288 

Tetragangliosides 503 

A°-Tetrahydrocannabinol 130, 276 

Tetrahydrocortisol 162, 278 

Tetrahydrocortisone 162 

Tetrahydrofuran 314 

1,2,3,9-Tetrahydro-9-methyl-3-(2-methyl-1H-imida 
zol-1-yl)-4H-carbazol-4-one 575 

N,N’-Tetramethyldiaminodiphenylmethane 266 

Tetrapentylammonium 309, 311 

Tetrols 210 

Theophylline 312 

Theories of absorption in opaque media 542 

Thiamine 264 

Thiamine phosphate 264 

Thiazides 212, 215 

2-[4-(2-Thienyl)phenyl]propionic acid 160 

Thin-layer chromatography, automation 99 

Thiol-disulphide interchange 387 


Thiolutin 212 

6-Thiopurine 204 

Thioridazine 264 

Thiram 285 

Thrombin 405 

Thromboxane B2 512, 513 

Thromboxanes 232, 238-240, 512 

-, detection limits 242 

-, enzyme immunoassay 243, 246 

-, recovery 230, 232 

-, validation 241 

Thymidine 204, 520 

Thyroid stimulating hormone 444 

Thyronines 265, 266 

Tight binding in biospecific chromatography 393 

Tipepidine 601 

TLC, coupling with structural information yielding 
procedures 561 

TLC, current application possibilities 568, 569 

Tobramycin 212 

Toluene 526 

p-Toluenesulphonic acid 516 

Toyo Pearl HWS0 503 

Trace analysis 252, 253, 289 

Trace enrichment 33 

Trace enrichment, automated 81 

Tranexamic acid 311 

Transcription factor Sp1 394 

Transmitted light 541 

Transverse alternating field electrophoresis 622-623 

Trenbolones 212, 215 

Tresyl-silica 390 

Trichloroacetic acid 15 

Tricine 164 

Tricyclic antidepressants 573, 574 

Triethanolamine 548 

Triethylamine 306 

Trifluoromethylethyl benzhydrol 129 

Trigangliosides 501, 503 

Triglycerides 176, 178, 489, 491-494 

Trilaurin 491 

Trimethoprim 282 

Trinitrotoluene metabolites 210 

Triolein 492 

Tripropylamine 306, 309 

Tristearin 491 

Triton X-100 548 

Tropane alkaloids 572 

Trypsin 391, 392, 421 

Trypsin-agarose 386 

Trypsinogen 607 

Tryptophan, pyrolysis products 203 

TSK-3000 SW 455 

TSK-5000 SW 458 

TSK-DEAE-S5PW 445 
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TSK-S000 SW 458 
TSK-DEAE-SPW 445 
TSK-gel G3000 SW 460 
TSK-gel G5000 P'W 460 
TSK-gel SP-SPW 447 
TSK-gel ether-SPW 456, 457 
TSK-gel phenyl-SPW 456, 457 
TSK phenyl-SPW 454 


Two-point calibration method 547 


Tyramine 164 

Tyrosine 164, 304 

D-Tyrosine 571 

L-Tyrosine 571 
Ultracentrifugation 50 
Ultrafiltration 16 
Ultrafiltration, automated 69 
Ultropac TSK 3000 SWG 460 
Undecylamine 309 

Unit operations 6-11 

Unit separations, comparison 10 
Uracil 519 

Urea 282, 326, 331, 357, 455, 522 
Urease 282, 455, 460 

Uric acid 281, 282, 478, 479, 520 
Uricase 282, 283 

Uridine 519 

Uridine 5’-diphosphate 519 
Uridine 5’-monophosphate 519 
Uridine 5’-triphosphate 519 
Uronic acids 278 

Uroporphyrin 577 
Uroporphyrin I 508, 510, 511 
Uroporphyrin IIT 508 

Vac Elut 43, 45 

Valeric acid 301 

Valproic acid 287 
Valve-switching technique 180 
Van der Waals forces 28 


Vanillin 522 

Vanillylmandelic acid 521 
Vasodilators 340 

Vasopressin 453 

Vencuronium 289 

Visco-Jet system 65, 70 
Vitamin D 176 

Vitamin K1 264 

Vitamins 175 

Volumetric liquid transfer in robots 91 
Vydac C18 450 

Vydac C18 453 

Vydac C18 453 

Vydac C4 450 

Vydac C4 453 

Vydac, diphenyl 453 

Warfarin 266 

Water 169 

Waxes 176, 488 

Weighing station for robots 91 
Wide pore ion exchangers 443 
Xanthine 281-283, 478, 479, 520 
Xanthine oxidase 282, 283 
Xenobiotics 210 

Xenobiotics, metabolites 210 
Xylose 597 

Yohimbine-agarose column 386 
Zig-zag scanning 552 

Zinc chloride 522 

Zinc-SDS micelles 602 

Zonal gel chromatography 411 
Zonal techniques 398-399, 419-421 
Zonal techniques, theory 420 
Zone electrophoresis 587 


Zone electrophoresis with electroosmotic flow 587 


Zymate robot 89-91, 94, 100 
Zymate II robot 88 
Zymate system 60, 62, 65, 79 
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